In vitro and in vivo study of the antithyroid side effects of trimeprazine.
Trimeprazine (TMP), a phenothiazine used as antipsychotic drug, was previously shown to induce a decrease in thyroid hormone serum levels in rats. Different mechanisms might be involved, mainly (i) a central mechanism, involving a reduction of thyroid-stimulating hormone (TSH) secretion; (ii) a peripheral mechanism, acting upon the synthesis of thyroid hormones, by inhibition of thyroperoxidase (TPO) or trapping of molecular iodine present in the thyroid gland. These different hypotheses were investigated in the present study, using in vitro and in vivo experiments. In vitro studies concerned TMP and its three main metabolites: trimeprazine sulphoxide (TSO), N-desmethyl trimeprazine (NDT), and 3-hydroxy-trimeprazine (3-OHT). TMP and TSO expressed a high affinity for iodine in vitro, contrary to NDT, which did not complex iodine. Only 3-OHT inhibited TPO in vitro. Administration of 5 mg/kg TMP ip twice daily for 11 days to Wistar rats induced a decrease of free triiodothyronine and free thyroxine (fT(3) and fT(4)) and a trend toward an increase of TSH serum levels. Thyroid concentrations of TMP, NDT, and TSO were significantly higher than serum levels, while 3-OHT was never detected. An iodine-supplemented diet administered to a group of rats treated with TMP significantly increased the thyroid concentration of TMP and TSO, but not that of NDT, while it did not affect the concentrations observed in serum and other organs. The increase in plasma TSH is not consistent with the central mechanism hypothesis, and the absence of TPO inhibition by TMP, TSO, and NDT contradicts the TPO inhibition hypothesis. On the contrary, three findings support the hypothesis of iodine trapping through formation of a complex with TMP and TSO: these molecules complex iodine in vitro, they accumulate in the thyroid, and their thyroid concentration is increased when the rats are fed an iodine-supplemented diet.